Hepatic macromolecular covalent binding of mononitrotoluenes in Fischer-344 rats.
The mononitrotoluenes are important industrial chemicals which display isomeric specificity in their ability to induce hepatic DNA excision repair in Fischer-344 rats. Covalent binding of the structurally related hepatocarcinogen, 2,6-dinitrotoluene, to hepatic DNA is markedly decreased by prior administration of the sulfotransferase inhibitors pentachlorophenol (PCP) and 2,6-dichloro-4-nitrophenol (DCNP). The objectives of this study were to determine whether hepatic macromolecular covalent binding of the mononitrotoluene isomers differed and to determine whether covalent binding of the mononitrotoluenes to hepatic DNA in vivo was decreased by inhibitors of sulfotransferase. Male Fischer-344 rats were given a single oral dose of [ring-U-14C]-2-, 3- or 4-nitrotoluene (2-, 3- or 4-NT) and killed at various times thereafter. Livers were removed and analyzed for total and covalently bound radiolabel. Maximal concentrations of total radiolabel were observed between 3 and 12 h after the dose, and there were no large differences among the 3 isomers in peak concentrations achieved. Covalent binding to hepatic macromolecules was maximal 12 h after administration for all three isomers. Thereafter, concentrations of covalently bound 2-NT-derived material were always 2-6 times higher than those of 3- or 4-NT-derived material. When DNA was isolated from livers of rats given the mononitrotoluenes 12 h previously, only 2-NT was observed to covalently bind at concentrations above the limits of detection of the assay. The covalent binding of 2-NT, but not that of 3- or 4-NT, to both total hepatic macromolecules and DNA was markedly decreased by prior administration of either PCP or DCNP. Covalent binding to hepatic DNA was decreased by greater than 96%. The results of this study correlate well with studies which have demonstrated that 2-NT, but not 3- or 4-NT, induces DNA excision repair. Furthermore, they suggest that 2-NT, like the hepatocarcinogen 2,6-dinitrotoluene, requires the action of sulfotransferase for its conversion to a species capable of covalently binding to hepatic DNA.